Further characterization of the guinea pig cerebral cortex idazoxan receptor: solubilization, distinction from the imidazole site, and demonstration of cirazoline as an idazoxan receptor-selective drug.
We have demonstrated previously that [3H]idazoxan, besides being able to bind to alpha 2-adrenergic receptors, may also bind to a nonadrenergic idazoxan-receptor site with high affinity. The idazoxan receptor is tightly bound to cellular membranes, and we have now developed a method to solubilize it from the guinea pig cerebral cortex by using the detergent 3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonate (CHAPS). The CHAPS-solubilized receptor retains its binding properties for drugs: the membrane-bound, as well as the solubilized, idazoxan receptor shows high affinities for a number of imidazolines (cirazoline, idazoxan, tolazoline, naphazoline, tramazoline, clonidine, and oxymetazoline), some imidazoles (medetomidine, detomidine), and guanfacine. By contrast, catecholamines (adrenaline, noradrenaline, isoprenaline, and dopamine) and a number of other neurotransmitters and neuromodulators (serotonin, histamine, glutamic acid, gamma-aminobutyric acid, glycine, and adenosine) show negligible affinities for the idazoxan receptor. Moreover, the idazoxan receptor shows grossly different binding properties for histamine, cimetidine, and imidazole-4-acetic acid compared to what has been described for the nonadrenergic imidazole site labeled by p-[3H]amino-clonidine, indicating that the two receptor sites are distinct. Radioligand binding data further indicate that cirazoline is an idazoxan receptor-selective drug (KD = 1 nM) showing a 50-210-fold selectivity for binding to the idazoxan receptor when compared to alpha 2-adrenergic receptors and an about 500-fold selectivity when compared to alpha 1-adrenergic receptors. We have also reviewed the literature for possible nonadrenergic actions of idazoxan and cirazoline, and we suggest that idazoxan receptors might be involved in the control of prolactin release from the pituitary.